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(54) PIEZOELECTRIC ACTUATOI 
(11) 62-237780 (A) (43) 17.10.1^^(19) JP 

(21) Appl. No. 61-80673 (22) 8.4.1986 

(71) KOGYOSHA TSUUSHINKIKI SEISAKUSHO K.K. 

(72) AKIYOSHI MORITA(l) 

(51) Int. CI 4 . H01L41/08,H02N2/00 

PURPOSE: To obtain the large initial operation force arid bending displacement 
of a piezoelectric actuator and to arbitrarily set the operation force and the 
bending displacement of the actuator by securing the base end of a piezoelectric 
element piece laminated with a piezoelectric layer to both side surfaces of 
an elastic conductive material thin piece and supporting approximately central 
portion with the degree of freedoms of the bending displacement. 

CONSTITUTION: This piezoelectric element piece 11 is formed in a laminated 
structure in which a thin piece 14 made of an elastic conductive material is 
inserted to between piezoelectric layers 12 and 13, the outsides of the layers 
12, 13 are covered with conductive thin layers 15, 16, respectively, and the 
ends are shortcircuited by a thin piece 17. The piece 11 is secured by electrically 
connecting a base end I4a projected from the base end side with a printed 
substrate. Further, approximately central portion of the piece 11 is supported 
by a U-shaped fulcrum member 19 formed with projections 19a, 19b with the 
degree of freedoms of bending displacement to supporting means such as op- 
posed surfaces. A power source supply circuit is connected with the piece 14 
and a ground circuit is connected with the layer 13 to supply positive DC volt- 
age and reverse polarity DC voltage. 



■J £ ^ 0 

ra» jj 



(54) LASER OSCILLATOR 

(11) 62-237781 (A) (43) 17.10.1987 (19) JP 

(21) Appl. No. 61-80763 (22) 8.4.1986 

(71) MITSUBISHI ELECTRIC CORP (72) AKIHIRO OTANI(l) 
(51) Int. CI 4 . H01S3/08,H01S3/03 



PURPOSE: To obtain a stable resonator by composing a connecting rod for 
connecting a plurality of optical substrates of a pipelike FRP material, 
suppressing the angular change of a resonator mirror due to the temperature 
variation of the rod and obtaining the coincident state of mutual optical axes. 

CONSTITUTION: A pipelike member formed of an FRP material is used as a 
connecting rod 10 for connecting optical substrates 3, 3. A supporting plate 
11 for supporting a laser medium exciter 5 is supported to the rod 10 made 
of the FRP material. A sleeve 12 secured in close contact with the outer periph- 
ery of the rod 10 and formed of a material which can be mechanically worked 
is mechanically formed in the state secured to the outer periphery of the rod 
10, and inserted to a connecting rod supporting hole formed at the plate 11 
or the substrate 3. A laser medium gas flowing passage 17 is formed in the 
plate 11 for supporting the laser medium gas exciter. 




a: Laser medium gas 



(54) LASER OSCILLATOR 

(11) 62-237782 (A) (43) 17.10.1987 (19) JP 

(21) Appl. No. 61-80764 (22) 8.4.1986 

(71) MITSUBISHI ELECTRIC CORP (72) AKIHIRO OTANI(l) 
(51) Int. CI 4 . H01S3/08,H01S3/02 
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and laser beam mode of a laser oscillator by forming an optical substrate for 
holding a resonator mirror of a honeycomblike plate and reinforcing plates 
made of an FRP material bonded to the front and back surfaces of the plate 
in a sandwich structure, and reducing the angular change of the mirror. 
CONSTITUTION: Optical substrates 10, 10 coupled by a connecting rod 4 for 
holding a resonator mirror lb is composed of a honeycomblike plate 11 made 
or aluminum or aluminum alloy, and reinforcing plates 12, 12 formed in thin 
platelike shape of an FRP material for holding the plate 11 to be bonded to 
the front and back surfaces of the plate 11 in a sandwich state. The substrates 
10 are so arranged as to be the state that sleeves 13 are inserted into holes 
opened at the connecting portions of the rods 4, 4 to exposed at the front and 
back surface sides, the rods 4, 4 are penetrated to be clamped. The sleeve 
13 obtains the dimensional accuracy and mechanical accuracy of the rod 
connecting portion by clamping to simply and suitably obtain the connecting 
state of the substrates 10 with the rods 4. 
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